Respiration, copper availability and SOD activity in P. anserina strains with different lifespan.
P. anserina mutants with impairments in complex IV (COX) of the respiratory chain are characterized by an increase in lifespan. Examples are the nuclear grisea mutant with a moderate lifespan extension (60%) and the immortal extranuclear ex1 mutant. Here we report data demonstrating that in mutant ex1 the level of the alternative oxidase (PaAOX) is significantly higher than in mutant grisea. PaAOX levels appear to be reversely dependent on COX activity. The activity profile of superoxide dismutases in the ex1 mutant resembles the profile in senescent wild-type cultures with a high cytoplasmic copper/zinc superoxide dismutase (PaSOD1) and a low mitochondrial manganese superoxide dismutase (PaSOD2) activity. In the grisea mutant, PaSOD1 activity is only detectable in cultures grown in copper-supplemented medium. The two copper-regulated genes PaCtr3 (coding for a high affinity copper transporter) and PaSod2 are not expressed in the two mutants grown in standard medium. The repression of these genes as well as the activity of PaSOD1 is dependent on the availability of cellular copper, which appears to be high in COX-deficient strains such as mutant ex1 and in the senescent wild-type strain. In the wild-type, changes in the cellular localization of copper and in the delivery of this metal to different proteins appear to occur during senescence. Collectively, the data explain the characteristic lifespan of the investigated strains as the result of differences in energy transduction and in the machinery protecting against oxidative stress.